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The dimethyl ether of racemic lyenzinine is synthesized by suc- CH O\ CHO\ =
essive building-up of tetrahydroisoquinoline bases. The utility of N—CH ~ ! ]
this method for preparing hydroxy compounds is demonstrated, The

OR

benzyl analog of the diacetate of bisdehydroisolyenzinine is syn- ' ’
thesized. . . N
. ' ! >

=~

In order to prepare tubocurarine group alkaloids

with different configurations at centers of asymmetry, HN-CO ~OCH, NS
and to identify compounds which we previously pre- K/©\ocu

pared, we developed a scheme of synthesis involving X ?
alternating formation of isoquinoline ring system [2]. CHON
The scheme is also of interest for preparing un- %J N
cyclized analogs of chondodendrine, lyenzinine (XIII, 4 or

R=R'=H, R"=CH;) and isolyenzinine (XIII, R'=R"=
=H, R=CH;), which have been isolated from nat-

ural sources [3]. g\
The dimethyl ether of racemic lyenzinine (XIII, Cit,~N @
R=R'=R"="CH;) was synthesized by the following Z
route: xm
n 0\ oo, o B-(3-Methoxy-4-hydroxyphenyl)ethylamine (I, R=
m : )@d = H) was converted, by condensation with 4-methoxy-
co e RO ™" C,H CH 0 NN phenylacetic acid (II) to the 8~(3-methoxy-4-hydroxy-
) - - phenyl)ethylamide of 4'-methoxyphenylacetic acid
@ (IlI, R=H), which was then benzylated to the cor-
responding benzyl ether (II, R=CH,CsH;). The same

ooch, - ocr voock compound was obtained by condensing -(3-methoxy-

CHION @ij 4-benzyloxyphenyl)ethylamine (I, R= CHyC,H;) with
C4H,CH,0 N e o/ —CH, methyl-4-methoxyphenylacetate, Cyclization was
effected with zinc chloride under the usual conditions.
é The resultant 1-(4'-methoxybenzyl)-6-methoxy-7-
benzyloxy-3, 4~dihydroisoquinoline (IV) was con-
verted, via the methiodide V and the tetrahydro
cho derivative VI, to 1-(4'-methoxybenzyl)6-methoxy-
m 7-hydroxy-N-methyl-1, 2, 3, 4~-tetrahydroisoquinoline
~eNeE FE(;-CH (VI, R=CHj). The double bond was reduced with
zinc dust and acetic acid, or catalytically, using
platinum oxide catalyst. The benzyl group was split
@ off by hydrogenolysis in the presence of palladium.

@ gR (OOR” The 4'-methyl ether of N-methyltubocurarine
Br (VII, R=CHj3) was further condensed with the methyl
@ oR ester of 3-bromo-4-methoxyphenylacetic acid (VIII,
< t’/@i R'= R"=CHj), and thus converted to 1-(4'-methoxy-
COOR” OCH, benzyl)-6-methoxy-7- (2 "-methoxy-5"-carbomethoxy-

methylphenoxy)-N-methyl-1, 2, 3, 4~tetrahydroisoquino~
line (IX, R=CH,C.H;, R'=H, R"=C,H;) was prepared
similarly by condensing the 4'-benzyl ether of N-me-
thyltubocurarine (VII, R=CH,C¢H;) withethyl 3-bromo-
*For Part XVIII see [1], 4~-hydroxyphenylacetate (VIII, R'= H, R"= C;H;).
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Compounds IX (R=R'= R"=CH;) was further con-
densed with homoveratrylamine (I, R=CH;), and
the resultant amide, of structure X (R=R'=CHj,), was
submitted to cyclization by the Bischler-Napieralski
reaction to give the dihydroisoquinoline derivative
XI (R=R%*=CHj). The double bond in the latter was
reduced catalytically in the presence of platinum
oxide, to 1-(4'-methoxybenzyl)-6-methoxy-7-[{2"-~
methoxy-5"- (6", 7M-dimethoxy-1m,2m 3m 4m_
tetrahydroisoquinolyl-1™-methyl)phenoxy]-N-methyl-
1, 2, 3, 4~tetrahydroisoquinoline (XII, R=R'=CH;),
and the mobile hydrogen of the latter methylated with
formaldehyde and formic acid. The dimethyl ether
of racemic lyenzinine XIII (R=R'=R"= CHj3) was
characterized as its hydrochloride. Cyclization of
the 8~{3-methoxy-4-[2"-acetoxy-5"-(3 "-(3M-me-
thoxy-4™-acetoxyphenyl)ethylcarbamidomethyl phen-
oxylphenyl}ethylamide of 4'-benzyloxyphenylacetic
acid gave 1-(4'-benzyloxybenzyl)-6-methoxy-7-[2!!-
acetoxy 5"~ (6™-methoxy-7M-acetoxy-3™, 4M-dihydro-
isoquinolyl-1"'-methyl)phenoxy]-3, 4-dihydroisoquino-
line (XIV), an intermediate in the synthesis of 4'-
dimethylated derivative of lyenzinine (XIII, R=R'=
=R"=H).

EXPERIMENTAL

B-({3-Methoxy-4-hydroxyphenyl)ethylamide of
4-methoxyphenylacetic acid (III, R=H)., A mixture
of 10.0 g B~(3-methoxy-4-hydroxyphenyl)ethylamine
and 9.98 g 4~methoxyphenylacetic acid was heated
for 1 hr at 190°-195°Cina current of N, After cooling,
the reaction products were ground with ether. Yield
15.9 g (89.2%), mp 138.5°~139° C (ex EtOH). Found:
C 68.86; H 6.87; N 4.72%. Calculated for C,gH,NO:

C 68.57; H 6.66; N 4.44%,

8 -~(3-Methoxy~4-benzyloxyphenyl)ethylamide of
4'-methoxyphenylacetic acid (III, R=CH,C¢H;).

a) A mixture of 4.6 g p~(3-methoxy-4-benzyloxy-
phenyl) ethylamine, 3.2 g methyl 4-methoxyphenyl-
acetate, and 1.2 ml pyridine were heated together
at 185°~190° C for 5 hr. Then the pyridine was vacuum-
distilled off, the residue dissolved in CHCl;, washed
with dilute HCl, then with water, and dried over
Na,S0,. After evaporating off the solvent, the residue
wag washed with ether, yield 6.13 g (84.5%), mp
114°-115° C (ex EtOH). Found: N 3.38; 3.41%. Cal-
culated for CysH,NOg N 3.45%.

b) NaOEt (ex 0,962 g Na and 34 ml EtOH) was
added to a solution of 13.5 g f~-(8-methoxy-4-hydroxy-
phenyl)ethylamide of 4'-methoxyphenylacetic acid
in 100 ml EtOH, then this was followed by 5.24 g
benzyl chloride added over a period of 15 min. The
reaction mixture was refluxed for 5 hr, filtered hot,
and the amide which separated on cooling filtered off,
Yield 13.01 g (75.5%), mp 114°~115° C (ex EtOH).
Mixed mp with a specimen of the previous preparation,
114°=115°C.

1-(4'-Methoxybenzyl)-6-methoxy-7~benzyloxy-
3, 4~-dihydroquinoline (IV)., A mixture of 10.15 g
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B ~-(3-methoxy-4-benzyloxyphenyl)ethylamide of 4'-
methoxyphenylacetic acid, 100 ml toluene, and
13.86 ml POCl; was heated for 1 hr 30 min, by re-
fluxing in a current of N, The toluene and excess
POCI; was vacuum-distilled off, 30 ml EtOH added
to the residue, and the whole heated to effect com-
plete solution. On cooling the crystalline hydro-
chloride separated, yield 9.53 g (98.2%), mp 200°~
201° C (decomp). Found: C 70.51;70.77; H 6.18; 6.19;
N 3.12; 3.38%. Calculated for Cy;H4sNOg - HCL:
C 70.83; H 6.13; N 3,30%. Picrate mp 195°-196°
(ex AcOH). Found: N 8.97; 9.25%. Calculated for
C3yHpgNOyp: C 60.38; H 4.54; N 9.09%.
1-(4'-Methoxybenzyl)-6-methoxy~7-benzyloxy-
3, 4=dihydroisoquinocline methiodide (V). A suspen-
sion of 14.75 g 1~(4'-methoxybenzyl)-6-methoxy-7-
benzyloxy-3, 4-dihydroisoquinoline hydrochloride in
115 ml dry EtOH was neutralized by adding, with
stirring, NaOEt (ex 0.795 g Na and 29 ml EtOH).
After stirring for 15 min, 11.5 g Mel was added,
and the whole then refluxed for 4 hr, and filtered
hot. On cooling the filtrate deposited pale-yellow
methiodide, which was filtered off and dried, yield
15.2 g (89.3%), mp 167-167.5°C (exEtOH). Found:
C 59.25: 59.08; H 5.33; 5.29; N 2.71; 2.58%. Calcu-
lated for Cy;HygINO;: C 58.98; H 5.29; N 2.64%.
1-(4t-Methoxybenzyl)-6-methoxy-7-benzyloxy-N-
1, 2, 3, 4-tetrahydroisoquinoline (VI). a) A mixture
of 9.0 g 1-(4'-methoxybenzyl)-6-methoxy-7-benzyl-
oxy=-3, 4-dihydroisoquinoline, 250 ml MeOH, and
5.25 g AgCl was shaken for 1 hr. The Agl was filtered
off, and the solvent vacuum-~distilled off from the fil-
trate. The residue was pale yellow methochloride,
yield 6.74 g (91.9%), mp 49°— 50° C,

A solution of 6.0 g methochloride in 250 ml AcOH
plus 69 ml water was heated under reflux with 46.5 g
Zn dust for 2 hr 30 min, the products filtered, cooled,
and the liquid neutralized with ammonia. The base
which separated was extracted with CHCI3 (4 X 100
ml), and the solvent evaporated off. Yield of hydro-
chloride 5.39 g (90.4%), mp 47°-48° C,

b) A solution of 1.0 g methochloride in 20 ml EtCH
was reduced by shaking in a hydrogenation apparatus,
in the presence of 0.5 g PtO (30 min). The catalyst
was filtered off, and the solvent vacuum-distilled off.
Yield of hydrochloride 0.91 g (89.9%), mp 48.0°—
49.5° C.

1-(4'-Methoxybenzyl)~6-methoxy-T7-hydroxy-N-
methyl-1, 2, 3, 4-tetrahydroisoquinoline (VIi, R=CHj).
A solution of 0.88 g 1-(4'-methoxybenzyl)-6-methoxy-
7-benzyloxy-N-methyl-1, 2, 3, 4~tetrahydroisoquinoline
hydrochloride in 30 ml MeOH was reduced catalyti-
cally, in the presence of 0.3 g Pd black (5 hr), The
catalyst was filtered off, the solvent vacuum-dis-
tilled off, the residue dissolved in 10% NaOH, and
unreacted starting material extracted with ether.
Then the aqueous layer was made acid with HCI,
and excess acid neutralized with ammonia. The
precipitate of base was extracted with ether, dried
over K,CO;, and the solution concentrated under
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vacuum, Addition of an ether solution of HCI gas led
to separation of the hydrochloride, which was washed
with ether, and dried. Yield 0.47 g (68.4%), mp
160°-169° C (decomp). Found: C60.47; 60.00; H 6.28;
6.49; N 3.67; 3.92%. Calculated for C;gH,3NO, « HCI -
. H,0: C 60.20; H 6,53; N 3.80%.
1-(4'-Methoxybenzyl)-6-methoxy=-7-(2"~methoxy-
5®-carbomethylphenoxy)-N-methyl-1, 2, 3, 4-tetra-
hydroisoquinoline (IX, R=R*=R"=CHj), A mixture
of 1.65 g 1-(4'-methoxybenzyl)-6-methoxy-7-hy-
droxy-N-methyl-1, 2, 3, 4-tetrahydroisoquinoline
hydrochloride, 2.8 g methyl 3~-bromo-4-methoxy-
phenylacetate, 1 ml dry pyridine, and 0.1 g precipi-
tated Cu catalyst, was heated first for 10 min at 160°,
then for 20 min at 170° C, and finally for 1 hr 30 min
at 185°C. After coolingthe reaction products were
treated with 25 ml water and 300 ml CHCl;. The
organic layer was separated from the Cu, washed with
100 ml 5% NaOH, then with 200 ml water, and the
solvent distilled off. The residue was ground with
5 ml dry ether, yield 1.24 g (53.4%), mp 123°-130° C,
Found: C 69.9; H 6.81; N 2,85%. Calculated for
CygH3sNOg: C 70.1; H 6.72; N 2.85%. Hydrochloride,
hygroscopic compound, mp 138°-142° C, Found: C65.68;
H 6.67; N 2,26; 2,47%. Calculated for CyHgNOg * HCL:
C 65.97; H 6.,45; N 2.65%,
1-(4t-Benzyloxybenzyl)-6-methoxy-7-(2"-hydroxy-
5M.ethoxycarbonylmethylphenoxy)-N-methyl-1, 2, 3, 4-
tetrahydroisoquinoline (IX, R=CHyC,H;, R'=H, R"*=
= CqoHg). 1.2 g 1~(4'-benzyloxybenzyl)-6-methoxy-7-
hydroxy-N-methyl-1, 2, 3, 4-tetrahydroisoquinoline
was dissolved in KOMe (ex 0.012 g K and 11 ml MeOH),
the solvent distilled off, the residue dried at 100° C,
powdered, 1.06 g precipitated Cu catalyst added,
along with 1.2 g ethyl 3-bromo-4-hydroxyphenyl-
acetate, The mixture was heated and stirred under
N for 1 hr at 185°-190°C, cooled, the products dis~
solved in 100 ml benzene, the catalyst filtered off,
and the filtrate concentrated to 10 ml, then chromato-
graphed on a column of grade IV activity alumina.
The oily material isolated from a benzene fraction,
was treated with ethereal HC1, and converted to the
hydrochloride, which was an amorphous substance,
yield 0.63 g (33.9%), mp 80°-97° C (decomp). Found:
C 74.01; H 6.60; N 2.65%. Calculated for Cy;HzNO; -
- HCl: C 74.05; H 6,57; N 2.47%,

The methyl ether was prepared similarly, yield
41.2%. Hydrochloride mp 220°-224°C. Found: N 2.23%.
Calculated for CgyH3gNO, + HCI: N 2.37%.

1-(4'-Methoxybenzyl)-6-methoxy-7-{2®-methoxy~-
5.3 m_(3M 4m_dimethoxyphenyl)ethylcarbamido~
methyl] phenoxy}-N-methyl-1, 2, 3, 4-tetrahydroiso-
quinoline (X, R=R'=CHj;). A mixture of 0.52 g 1-
(4'-methoxybenzyl)-6-methoxy-7-(2"-methoxy-5"-
methoxycarbonylmethylphenoxy)-N-methyl-1, 2, 3, 4-
tetrahydroisoquinoline, 0.4 g homoveratrylamine,
and 0.5 ml dry pyridine was heated for 4 hr at 182°-
185°C, in N, The pyridine was vacuum-distilled off,
and the residue ground with dry ether, then dried.
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Amorphous substance, yield 0.57 g (85.1%). Hydro-
chloride, mp 101°—=103° C (softened at 95°), Found:
N 4.25%. Calculated for CzgHyN,O7 - HCL: N 4.21%.
1-(4!*-Methoxybenzyl)~6-methoxy~7-[2"-methoxy-
51.(6™, 7M=dimethoxy-3™, 4M-dihydroisoquinolyl-
1Mm-methyl)phenoxy]N-methyl-1, 2, 3, 4-tetrahydro-
isoquinoline (XI, R=R'=CHg). Prepared from 1-
(4' methoxybenzyl)-6-methoxy-7-{2"-methoxy-5"-
[p M- (3™, 4m_dimethoxyphenyl)ethylcarbamidomethyl]
phenoxy}-N-methyl-1, 2, 3, 4-tetrahydroisoquinoline
(X, R=R'=CHj), similarly to compound IV. Yield
64.4%. Hydrochloride mp 163°~168° C. Found: C
65.22; H 6.58; N 4.06; 3,96%. Calculated for CsgHyy
N,O, - 2HC1:C 65.60; H 6.33; N 4.02%.
1-(4'-Methoxybenzyl)-6~methoxy-7-(2"-methoxy-
5n-(6!®, 7TM_dimethoxy-1™, -2, 3™, 4®M_tetrahydro-
isoquinolyl-1™.methyl)phenoxy]-N-methyl-1, 2, 3, 4=
tetrahydroisoquinoline (XII, R= R*=CHj;). Prepared
by catalytic reduction of the dihydroisoquinoline
derivative XI (R=R'=CHj) in the presence of PtO
(3 hr), similarly to compound VI, yield 72%, mp
98°~100° C. Found: N 4.37%. Calculated for CzgHyy
NyOg N 4.47%.
1-(4'-Methoxybenzyl)-6-methoxy=-7-[2"-methoxy-
5" (6™, 7M.dimethoxy~-N-methyl-1™, 21, 3M, 40
tetrahydroisoquinolyl-1m-methyl )phenoxy]-N-methyl-
1, 2, 3, 4-tetrahydroisoquinoline, dimethyl ether of
racemic lyenzinine (XIII, R=Rt=R"=CH;). A mix-
ture of 0.54 g 1-(4'methoxybenzyl)-6-methoxy-7-
[2"-methoxy-5"-(6™, 7"-dimethoxy-1™, 2™, 3™, 4™~
tetrahydroisoquinolyl-1™M-methyl)-phenoxy] N-methyl-
1, 2, 3, 4-tetrahydroisoquinoline, 5 ml 85% formic
acid, and 7.4 ml 34% formaldehyde, was heated for
5 hr at 95°—97°C. The products were treated with 50
ml 5% NaOH, and 300 ml ether, The organic layer
was washed with water, dried over K,CO3, and con-
centrated under vacuum, The hydrochloride was pre-
cipitated by treating with an ether solution of HCI
gas, yield 0.46 g (75.6%), mp 97°~99° C. Found:
C 63.61;63.60; H 6.93; 6,83; N 3.84; 3.81%. Calcu-
lated for C3gH3C1L,N,0q » 1.5H,0: C 63.69: H 6.93;
N 3.79%. Vacuum-drying (62° [7 mm], 3 hr) caused
loss of half a molecule of water of crystallization.
Found: C 64.21; 64.15; H 6,79; 6.85%. Calculated for
C3gHysClNyO; « H,O: C 64.19; H 6.85%.
1-(4'-Benzyloxybenzyl)-6-methoxy-7~-{2"-acetoxy-
5%~ (6M-methoxy-7M-acetoxy~3™", 4™~dihydroisoquinolyl-
1™-methyl)phenoxy]-3, 4~dihydroisoquinoline (XIV).
Prepared by cyclizing the 8-{3-methoxy-4-[2"-
acetoxy-5m"-(8 M- (3" -methoxy-4™-acetoxyphenyl)
ethylcarbamidomethyl)phenoxy} ethylamide of 4'-
benzyloxyphenylacetic acid, similarly to compound
IV. Hydrochloride, colorless crystalline compound,
mp 160°~161,5° C. Found: C 65.11; H 5,562; N 3.32;
3.23%. Calculated for CyH,3N,04 + 2HCL + HyO: C
65.14; H 5.55; N 3.38%. Base mp 88°-91°C, Found:
C 71.78; 71.71; H 5.41; 5.36; N 3.67; 3.72%. Cal-
culated for C, HuN,Oy H,0: C 71.43: H 5.53;
N 3.71Y9.
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